Introduction
Pioneering work by Ramón y Cajal revealed that neurons adopt many diverse morphological forms [1] . This diversity is clearly demonstrated by the diversity of dendritic arbors (Glossary) found in neurons of the central nervous system (CNS) and by the many forms of peripheral sensory dendritic arbors. In both cases, these dendritic arbors receive multiple inputs and, in the case of peripheral sensory neurons, their arbors physically define their sensory fields.
The range of signals perceived by a dendritic arbor is principally determined by the channels and receptors that it expresses. However, if input collection is the sole function of these arbors, then the function of an arbor will depend only on the gross size of the area covered by it and on the density and type of receptors expressed on it. By contrast, we argue that the precise morphological form of sensory arbors also contributes to the ability of sensory neurons to perceive external stimuli. Indeed, it was previously suggested that the exact form of the dendritic arbor can affect summation and propagation of synaptic stimuli perceived by distal dendrites at the site of action potential initiation and, therefore, can control the transmission efficacy of each stimulus [2] . However, the relationship between dendritic-arbor form and signal propagation is still unclear. On the one hand, voltage-gated ion channels in CNS dendrites can function to dampen propagation effects [3] . On the other hand, recent evidence suggests a role for dendritic arbors in computing synaptic signals (reviewed in [4] ). In any case, the sheer diversity and complexity of sensory dendritic arbors and the tight regulation of their development (reviewed in [5] ) suggest that one should look for a link between form and function of these arbors.
To examine the contribution of sensory arbor morphology to sensory neuron function, we focus primarily on polymodal nociceptors in this article. Nociceptors, many of which are polymodal, show conservation of sensory modalities and molecular determinants across diverse phyla [6] . We begin by providing an overview of recent studies on the morphology, development, function and molecular determinants of these neurons in two model organisms, Caenorhabditis elegans and Drosophila [5,7-15], followed by a comparison of these neurons with the nociceptors of mammals and leeches. In addition, we discuss how the morphology of these neurons might facilitate three principal functional modalities: sensing noxious mechanical, thermal and chemical stimuli.
Opinion
Glossary Cilium (plural cilia): a thin microtubule-based organelle. In invertebrates, sensory cilia often lie within a protected tube formed by glial cells. In C. elegans, non-motile cilia sense the chemical or physical environment, via thin tube-like connections linking the glial channel to the exterior of the animal. Chemical and/or thermal signals can traverse these connections to bathe the cilia inside the channel. DEG/ENaC channels: the Degenerin/Epithelial Na + channel gene family encodes proteins with two transmembrane domain subunits that assemble as multimers (trimers) to form cation-permeable ion channels. These ion channels have many functional roles, including the regulation of cellular homeostasis and the sensation of mechanical stimuli or protons. Dendritic arbor: a tree-like organization of branched neuronal processes responsible for receiving synaptic or sensory inputs; also called a 'sensory arbor' in sensory neurons. Encapsulated ending: a sensory ending (i.e. a dendrite) that is fully wrapped by specialized protective glia. Free ending: a sensory ending (i.e. a dendrite or part of a dendrite) that has no accompanying glial wrapping, also called a 'bare' or 'naked' ending. Hyperalgesia (increased sensitivity to pain): sometimes a result of activation of nociceptor TRP channels, owing to chemical signals resulting from inflammation and tissue damage. Hypodermis: a single layer syncytium covering the body of a nematode and lying underneath the non-living cuticle. The hypodermal layer is much thinner where it extends between the cuticle and body wall muscles. The function of the hypodermis is analogous to that of the living skin or epidermis.
Nociceptor: a neuron that senses high-threshold, noxious signals.
Polymodal nociceptor: a nociceptor that is sensitive to two or more sensory modalities, usually mechanical and thermal, and sometimes chemical. Self-avoidance: a property of highly branched dendrites in certain neurons to develop evenly spaced arbors that never touch or cross neighboring dendrites from the same neuron. Tiling: a property of branched dendrites of some neuron classes to never touch or cross dendrites from neighboring neurons of the same modality, but instead cover the body with non-overlapping receptive fields. 
